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CLAIMS 

What is claimed is: 

1 . A mucosal DTPa vaccine comprising: 

(a) a diphtheria antigen, a tetanus antigen, and an acellular pertussis antigen; and 

(b) a detoxified E. coli LT-K63 and LT-R72 mutant, wherein said vaccine is administered 
mucosally. 

2. The DTPa vaccine of claim 1 , wherein the acellular pertussis antigen is detoxified. 

3. The DTPa vaccine of claim 2, wherein the acellular pertussis antigen comprises detoxified 
pertussis holotoxin and filamentous haemagglutinin. 

4. The DTPa vaccine of claim 3, wherein the acellular pertussis antigen further comprises 
pertactin. 

5. The DTPa vaccine of claim 3, wherein the detoxified pertussis holotoxin is a 9K/129G double 
mutant. 

6. The DTPa vaccine of claim 1 , wherein the diphtheria antigen is detoxified. 

7. The DTPa vaccine of claim 6, wherein the detoxified diphtheria antigen is CRM197. 

8. The DTPa vaccine of claim 1, wherein the tetanus antigen is a tetanus toxoid. 

9 . The DTPa vaccine of claim 1, further comprising at least one additional non-DTP antigen. 
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vaccine is administered mucosally. 

• . , 1 1 wherein the detoxified pertussis holotoxin is a 9K/129G 

12. The DTPa vaccine of claim 1 1 , wherem me 

10 double mutant. 

■ .1-^11 wherein the acellular pertussis antigen further comprises 

13. The DTPa vaccine of claim 1 1, wherem me d 

filamentous haemagglutinin. 
pertactin. 

,5. The DTPa vaccine of claim n,whemn(b)isLT-K63orLT-R72. 
,0 16. TheDTPavacci„ecfc,aimn,wl.ereinthediph*eria=««genisde.oxified. 

n.^eDTPavacci„eofc,ai™.6,wHe,eintHede.oxif,edaiphU,eHaantige„isCRM197. 
,S.ThcDTPavaoci„eofclain,ll, — *e tetanus antigen isa«a„us.oxoid. 
" .HeDTPavaccineofc,.n>U,.«H«co»p.singa.leastone.ditionaUon-OTP.tige„. 
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administering to the pat,e„tavacci„e according to da.™ 1. 
22. Themethodofclaimai.whereinmepatientisachild. 

,,THe.et.Mo,clain,2,,whe.in»ucosaiad„.nisttaaonis^— atieasttwioe. 

,0 ..entc..odo,c,ain,.,w.etein,priotto — .n,.n— 

.tepof.on-n,ucos.,yadn.inis.eringtothepatientaDTPavacct„e. 

..T.e.ct.odo.c,.n..Uw.etei„,— .on.„c„sa,ad— 
..prisesthcstepotnon-ntucosaUyad^inisteringtoti^epaUentaDlPavaccne. 

26, Themefl,odofolaim21.wherein.headministeringisintranasal. 

2.^e.net.odo,c...2i.«.teina.i— te.po„seisgenetatedaga.st».oopingoo.g^^ 
diphtheria and tetanus. 

" 28 A.etHodo.genetat,n,a„ — tesponseinapatie„t.co.prisingn,ucosa.>, 
administering to the padent a vaccne according to da,m 1 1. 
29. -nte method of claim 28, wherein the patient isachUi 
" 30. ^eme.hodofc,aim28,whereinmncosa,administrationis.r,ormedat.eas.twice. 
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Step 



of non-mucosally administering to the patiemaDTPavaccme. 



3,Then,e.ho<iofc,ain,28,whe.in,sub.e<,«en.to.ueosalad— „„,then.etho<. 
eo^prisesthestepofnon-mncosaliyad— gtothepatientaDTPavacctne. 



33. The method of claim 28. wherein the administering is inl 

34. Themethodofc,aim2B,whe.ina„i«mu„e..sponseisgenetatedagainstwhoopingoo„gh. 



10 diphtheria and tetanus. 
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